Summary. dimethylstilboestrol (dms), given on Days 1 to 3 of pregnancy caused retention of ova in the oviduct. None of the compounds increased the numbers of overtly abnormal ova although they all increased the proportion of morulae to blastocysts found on Day 4. This apparent delay in development was not observed when ova were retained by ligation. Although it seems likely that the anti-oestrogens were effective by virtue of their oestrogenic properties they did not reduce the numbers of ova recovered, whereas oestradiol-17\g=b\ did. The mechanism whereby ova are lost is not clear.
INTRODUCTION
It has been shown that certain anti-oestrogens related to diethylstilboestrol prevent pregnancy in laboratory animals when given on Days 1 to 3 (Martin, Emmens & Cox, 1960) . The anti-fertility action of such compounds was at first ascribed to their anti-oestrogenic properties (Emmens, Cox & Martin, 1962) , but is now thought to be an oestrogenic action (Emmens, 1964 (Emmens, , 1965 . The weak anti-oestrogen (Lerner, Holthaus & Thompson, 1958 ) also prevents pregnancy, although it is thought to act by a specific cytotoxic action on the developing zygote in the oviduct (Segal & Nelson, 1958) .
It was thought that a more detailed study of these compounds' effects on ovum transport and development might help elucidate their mode of action. The following is a report of some preliminary experiments in this direction.
MATERIALS AND METHODS
Randomly bred QS mice were housed at 72°F with automatic lighting from 06.00 to 18.00 hours. Mature females were placed overnight with fertile males and were examined each morning for copulation plugs. Females with plugs were randomly placed five per box; within each box the mice were allotted to the five treatment groups at random. The day of finding a plug was termed Day 1 of pregnancy.
The compounds were administered subcutaneously in 0-1 ml of peanut oil at noon on Days 1, 2 and 3; control mice received oil only. Dimethylstilboestrol
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. Humphrey and L. Martin (dms) was the preparation used by Martin, et al. (1960) A number of oviducts were examined histologically. In these cases mice received 0-4 µg of oestradiol-17/? in oil or 0-1 ml of peanut oil on Days 1 and 2 and were killed on Day 3. The oviducts were fixed in Bouin's solution and embedded in paraffin wax. Serial sections (6 µ) were stained in Heidenhain's haematoxylin and Van Gieson's picro-fuchsin.
RESULTS
The effects of oestradiol-17ß (0-4 /ig/day), dms (100 ¿(g/day) MER-25 (2-0 mg/day) and MRL-37 (2-0 mg/day) on the distribution of ova are shown in Table 1 . In oil-treated animals the majority of ova were recovered from the uterus, dms, MER-25 and MRL-37 all reduced the numbers of uterine ova and correspondingly increased the numbers of tubai ova. None of the anti-oestrogens affected overall recovery. In contrast oestradiol-17 ß greatly reduced the num¬ ber of ova recovered ; it increased the numbers of tubai ova to almost the same extent as the anti-oestrogens, but reduced the numbers in the uterus to a much greater extent. Table 2 shows the distribution of the various classes of ova in the different treatment groups. In no case were unfertilized ova recovered from the uterus.
This was also true of mice killed on Day 5. These observations support the Table 2 the distribution of the various classes of ova on day 4 of pregnancy The results are expressed as the mean number of ova with eight mice/group. primarily in the tube, except in animals treated with MER-25 where the blasto¬ cysts were predominantly uterine. In oestradiol-treated animals the numbers of morulae differed little from those in controls ; thus, in this group, the in¬ creased proportion of morulae might result purely from the loss of blastocysts. group, the majority of the ova were recovered from the oviduct. In all groups approximately one-third of the normal ova were morulae and, again with the exception of the MER-25 group, these were recovered exclusively from the oviduct. Clearly the treatments have delayed the passage and the development of the ova, albeit incompletely. Table 4 shows the recovery of ova and the numbers of morulae and blasto¬ cysts found on Day 4 in mice in which the right oviduct had been ligated at the utero-tubal junction at 16.00 hours on Day 1. Mice without large hyperaemic corpora lutea, and those in which difficulty was experienced in flushing the ligated oviduct, were excluded from the results.
In the non-ligated horns all the normal ova (a total of sixty-six) had developed to blastocysts. In the ligated oviducts a small number were morulae (six of a total of sixty-five). This difference between the numbers of morulae in the ligated and non-ligated tracts is insufficient to account for the effects of the oestrogen and anti-oestrogens described above. These presumably resulted from something more than retention as such, perhaps effects on tubai secretions.
Sections from control animals killed on Day 3 showed morulae close together in the isthmus, near the utero-tubal junction. In sections from oestradioltreated mice all the ova were in the ampulla. There were no other obvious differences between oestradiol-treated and control animals.
DISCUSSION
Studies of oestrogens and ovum transport have given somewhat confusing results.
In mice and rabbits, small doses of oestrone caused retention of zygotes in the oviduct (Burdick & Pincus, 1935; Whitney & Burdick, 1936) whereas large doses caused accelerated passage into the uterus . Greenwald (1957) found that 5^g oestradiol benzoate produced loss of ova in rabbits. Later (Greenwald, 1963) , he found that 25^g oestradiol cyclopentyl propionate at coitus caused accelerated passage and loss, while 250 µg caused retention. In the rat 10^g of oestradiol cyclopentyl propionate on Day 1 caused accelerated passage (Greenwald, 1961) . Deanesly (1963) could not demonstrate tube-locking in guinea-pigs treated with 5 //g/day of oestradiol benzoate. However, the recovery of ova was much reduced, this being attributed to premature passage to the uterus and sub¬ sequent degeneration or loss through the vagina.
In the present experiments the one level of oestradiol caused both retention and loss of ova in the same animal. Retention did not only involve blockage at the utero-tubal junction, since the ova were located in the ampulla. Clearly some ova did not reach the utero-tubal junction or, having done so, were returned to the ampulla. The position of these ova suggests that the low recovery in this group might result from loss to the bursa through the infundibulum. On the other hand some ova might pass through the tube relatively normally only to be lost from the uterus as a result of its increased motility under the influence of oestrogen. Experiments are in progress to answer these questions.
. Humphrey and L. Martin Chang (1964) and Chang & Yanagimachi (1965) showed that a number of anti-oestrogens interfered with ovum transport in rabbits, causing acceleration in some animals and retention in others. These authors considered that the anti-oestrogens were active by virtue of their oestrogenic properties. The present results tend to support this view; the anti-oestrogens behaved like oestradiol in that they caused retention of zygotes in the oviduct rather than acceleration. However, they differed from oestradiol in not causing significant loss of ova at the doses used, although they may do so at higher doses.
None of the compounds caused overt degeneration of ova, and here we differ from Segal & Nelson (1958) and Chang (1959) (Humphrey, in preparation) .
